Dialysis delivery of an adenosine A1 receptor agonist to the pontine reticular formation decreases acetylcholine release and increases anesthesia recovery time.
Adenosine modulates cell excitability, acetylcholine release, nociception, and sleep. Pontine cholinergic neurotransmission contributes to the generation and maintenance of electroencephalographic and behavioral arousal. Adenosine A(1) receptors inhibit arousal-promoting, pontine cholinergic neurons, and adenosine enhances sleep. No previous studies have determined whether pontine adenosine also modulates recovery from anesthesia. Therefore, the current study tested the hypotheses that dialysis delivery of the adenosine A(1) receptor agonist N6-p-sulfophenyladenosine (SPA) into the pontine reticular formation would decrease acetylcholine release and increase the time needed for recovery from halothane anesthesia. A microdialysis probe was positioned in the pontine reticular formation of halothane-anesthetized cats. Probes were perfused with Ringer's solution (control) followed by the adenosine A(1) receptor agonist SPA (0.088 or 8.8 mm). Dependent measures included acetylcholine release and a numeric assessment of recovery from anesthesia. An intensive, within-subjects design and analysis of variance evaluated SPA's main effect on acetylcholine release and anesthetic recovery. The adenosine A(1) receptor antagonist 8-cyclopentyl-1,3-dipropylxanthine (DPCPX, 100 microm) was coadministered with SPA to test for antagonist blocking of SPA's effects. SPA significantly (P < 0.0001) decreased acetylcholine release in the pontine reticular formation and significantly (P < 0.0001) delayed recovery from anesthesia. Coadministration of SPA and DPCPX caused no decrease in acetylcholine release or delay in postanesthetic recovery. Dialysis delivery of SPA into the cerebellar cortex confirmed that the SPA effects were site-specific to the pontine reticular formation. The results provide a novel extension of the sleep-promoting effects of adenosine by showing that pontine delivery of an adenosine A(1) receptor agonist delays resumption of wakefulness following halothane anesthesia. This extension is consistent with a potentially larger relevance of the current findings for efforts to specify neurons and molecules causing physiologic and behavioral traits comprising anesthetic states. These data support the conclusion that adenosine A(1) receptors in medial regions of the pontine reticular formation, known to modulate sleep, also contribute to the generation and/or maintenance of halothane anesthesia.